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PS1.3 (9-11) POC Students will explain how properties of elements and the location of elements on the periodic
table are related.

Please use the periodic table on the reference sheet
to answer the question.

@ Ionization energy is the energy required to
remove electrons from atoms. Fluorine (F),
chlorine (Cl), bromine (Br), and iodine (I)
are found in the halogen family in the
periodic table.

Which graph shows the correct trend for the
first ionization energy of these four elements?
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PS1.2 (9-11) NOS  Scientific thought about atoms has changed over time. Students will, using information
(narratives or models of atoms) provided, cite evidence that has changed our understanding of
the atom and the development of atomic theory.

@ Which statement provides the best evidence
of wave-like behavior in electrons?

A. An electron beam demonstrates
diffraction when passing through small
openings.

B. An electric burner glows orange when
heated with electricity.

C. Ultraviolet light striking a copper (Cu)
plate produces a photoelectric effect.

D. Electrons are deflected by the poles of a
magnet.

PS3.9 (9-11) POC  Students will apply the concepts of inertia, motion, and momentum to predict and explain
situations involving forces and motion, including stationary objects and collisions.

9 A student is on a train traveling at 60 miles
per hour. The student places a basketball on
the floor. The basketball remains motionless
until the train’s brakes are suddenly applied.

Which statement describes the motion of the
basketball when this occurs?

A. The basketball moves forward because it
is now moving faster than the train.

B. The basketball moves forward because it
is now moving slower than the train.

C. The basketball moves backward because
it is now moving faster than the train.

D. The basketball moves backward because
it is now moving slower than the train.
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ESS1.1 (9-11) POC Students will, provided with geologic data (including movement of plates) on a given
locale, predict the likelihood for an Earth event (e.g., volcanoes, mountain ranges, islands,
earthquakes, tides, tsunamis).

@ The Hawaiian Islands are younger on the
eastern end than on the western end of the
chain.

Kauai Q Molokai

Oahu Maw

Hawaii

What is causing the age differences among
the islands?
A. Two crustal plates are colliding.

B. A divergent boundary exists in the ocean
floor.

C. An ocean plate is moving southeast
across a hot spot.

D. An ocean plate is moving northwest
across a hot spot.
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ESS3.7 (9-11) SAE Students will, based on the nature of electromagnetic waves, explain the movement and
location of objects in the universe or their composition (e.g., redshift, blueshift, line spectra).

© Andromeda is the only known galaxy moving
toward Earth at a speed of about 300 km/s.
How was this information about Andromeda
determined?

A. by measuring the blueshift of its
spectral lines

B. by measuring the redshift of its
spectral lines

C. by measuring the widths of its
spectral lines

D. by measuring the distance between its
spectral lines
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ESS1.4 (9-11) INQ Students will relate how geologic time is determined using various dating methods (e.g.,
radioactive decay, rock sequences, fossil records).

@ The diagram below shows index fossils from
different geologic time periods.
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LS1.1 (9-11) POC Students will use data and observation to make connections between, to explain, or to justify
how specific cell organelles produce/regulate what the cell needs or what a unicellular or multi-
cellular organism needs for survival (e.g., protein synthesis, DNA replication, nerve cells).

€@ The table below shows the amounts of
adenine, cytosine, and guanine found in a
sample of nucleic acid.

Nucleic Acid Sample

Nitrogenous Percent of Number
Base of Molecules
Adenine 41%
Cytosine 32%
Guanine 16%

Which statement best explains whether the
sample of nucleic acid is DNA or RNA?

A. The sample is DNA because the amounts
of adenine and cytosine are approximately
equal.

B. The sample is RNA because the amounts
of adenine and cytosine are approximately
equal.

C. The sample is DNA because the amounts
of cytosine and guanine do not have to
be equal.

D. The sample is RNA because the amounts
of cytosine and guanine do not have to
be equal.
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LS3.6 (9—11) NOS  Students will explain how evidence from technological advances supports or refutes the genetic
relationships among groups of organisms (e.g., DNA analysis, protein analysis).

@ All kingdoms of living things can be placed
in one of three larger classification groups
called domains. Which cell component is
found in all three domains of living things?
A. cell wall
B. ribosome

C. nucleus

D

mitochondria
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LS2.3 (9-11) INQ Students will, using data from a specific ecosystem, explain relationships or make predictions

about how environmental disturbance (human impact or natural events) affects the flow of
energy or cycling of matter in an ecosystem.

@ The graphs below show data about a stream
taken over a period of four weeks. The pH,
dissolved aluminum concentration, and death
rate of brook trout were measured.
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Based on the information in the graphs,
which question would be best for further
scientific investigation?

A.

B.

Do brook trout die as pH and aluminum
concentration decrease?

Do brook trout use the dissolved
aluminum in the water?

Are brook trout responsible for the
changes in pH in the stream?

Are brook trout more sensitive to
aluminum than to low pH?
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LS2.3 (9-11) SAE  Students will, using data from a specific ecosystem, explain relationships or make predictions
about how environmental disturbance (human impact or natural events) affects the flow of
energy or cycling of matter in an ecosystem.

@ The diagram below shows the flow of energy in a temperate deciduous forest.

Oak tree Squirrel Hawk

a.  Which organism is capable of transforming solar energy into chemical energy? Explain your
answer.

b.  Which organism is least efficient at capturing energy? Explain your answer.

c. Deforestation is the removal of trees by cutting or burning. How would deforestation affect the
flow of energy among the trophic levels represented in the diagram?

10
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Scoring Guide

Score Description

Response demonstrates a thorough understanding of ecological relationships
and making predictions about how environmental disturbances affect the
flow of energy in an ecosystem. Response completes all tasks required by
identifying the oak tree as most efficient and explaining why, identifying the
hawk as least efficient and explaining why, and stating that energy flow is
disrupted after deforestation.

Response demonstrates a general understanding of ecological relationships
3 and making predictions about how environmental disturbances affect the
flow of energy in an ecosystem. The response has an error or omission.

Response demonstrates a limited understanding of ecological relationships
2 and makes predictions about how environmental disturbances affect the flow
of energy in an ecosystem. The response has errors and omissions.

Response demonstrates a minimal understanding of ecological relationships
and makes predictions about how environmental disturbances affect the

1 :
flow of energy in an ecosystem. The response has several errors and
omissions.
0 Response is incorrect or contains some correct work that is irrelevant to
the skill or concept being measured.
Blank No response

Training Notes:

a. The tree is capable of converting solar energy to chemical energy by the
process of photosynthesis.

b. « The hawk is the least efficient at capturing energy because only one percent
of the energy converted by plants actually reaches the hawk. The energy is
used or lost as heat before it reaches the hawk.

* The hawk uses more energy to capture prey/energy for its use.

c. * Destruction of trees reduces photosynthesis, so energy originally entering
the system is lost. Therefore, all organisms (squirrels and hawks) directly or
indirectly receiving energy from trees will either die or move to new areas.

e Organisms will have to find an abundant, different food source.
e Since most organisms have more than one food source, it may have little
effect.

11
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Special Notes:

e Score holistically.

e |f part (a) response contains “tree” and part (b) response contains “hawk,” give
1 point total for parts (a) and (b).

* Give full credit in part (a) if response also explains photosynthesis, in part (b)
if response explains how energy is reduced at each trophic level and less
energy is passed on to the next, and in part (c) if response fully explains how
energy lost at the producer level will affect all other levels.

12
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Score Point 4
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The response is complete and includes all required elements. The oak tree is correctly identified as the
primary producer, and the response notes that photosynthesis is the process involved. There is strong
use of detail. Part (b) receives full credit for identifying the hawk as the least efficient in capturing
energy. The response also gives a detailed explanation of energy loss through the trophic levels. Finally,
the response gives a thorough, accurate explanation of how the loss of the primary producer could
cause a decrease in both squirrel and hawk populations.
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Score Point 3
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The response shows a general understanding of the concepts addressed. Part (a) correctly identifies the
oak tree as the primary producer through the function of photosynthesis. Part (b) correctly identifies the
hawk as the least efficient in capturing energy. However, the explanation needs to be clearer for full
credit. Part (c) provides a correct progression of events but omits some details, such as precisely why
deforestation will result in fewer squirrels (less food available); this part is considered general. Both parts
(b) and (c) require the reader to infer to complete the response. Overall, this response would need
additional details to be considered a score of 4.
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Score PoInT 2

[10)

A)'ﬂ-u. Squirrel Mecavse + g5 CrOrﬂ. e tree, Hhen ?A‘lﬁ ot
l:xi‘l'\'\a "\cnu-.;k. -]Tfu‘&ctu.‘fme\ Toles The éu‘smﬂcj d- ‘f'h:, %rowv'\

Coacﬂ ,'H-u- ﬂ'g L',oic,t.‘;* ( :} A dovu{ C,L\.: i m:b\‘j .

B\—W\a \'uu_—‘\( 'S (aa&*r e@&q‘ew&- bﬂ.mo‘x + Coulcp L VY Ore
Q—"‘ﬂ.f‘q% Qﬁ"%\ g o C.Cnp'\'uf‘e "Tl"‘ut 51(..;‘:“2\.

q With e reimorel & 4reed, Hharts (p anpancﬁ bomes,
N‘Qa\r\kr{j ‘-*\1 &Lu\rN.lS 'Cﬁz &mrw,o\r'tcp wNn "HAQ EJ.EU"‘P'E‘S
|oge areccy , Hhew Necim The hewoke, cdon't bave ¢vevgh Yo
Ot .

The response shows a limited understanding of the concepts addressed. Part (a) is incorrect and
receives no credit. Stating that the hawk uses more energy in capturing the squirrel is acceptable for
part (b). Part (c) correctly explains the effects on energy flow but does so in general terms.
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Score Point 1
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The response shows a minimal understanding of the concepts addressed. The response receives credit
for correctly identifying the oak tree as the primary producer in part (a) and the hawk as the least
efficient at capturing energy in part (b). Omitting explanations for those parts as well as giving a vague,
incorrect explanation in part (c) prevent this response from receiving more than 1 point.

Score Point 0
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The response does not provide any information relevant to the item and receives no credit.
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ESS3.6 (9-11) NOS Students will provide scientific evidence that supports or refutes the Big Bang Theory of how
the universe was formed.

@ The diagram below shows a time line of the Big Bang Theory.

-270°C

—253°C

1 02700 1 01000 1 OQOC

Big
Bang

1s
The first hydrogen

nuclei form.

300,000 years
Stable atoms begin
10735 forming; there is a

Inflation . 3 min limit of observable
The universe consists of universe.

occurs. -
about 75% hydrogen nuclei, 13.7 billion years
25% helium nuclei, and less 500 million to 1 billion years (present)
than 1% other light nuclei. The first galaxies begin to form.

a. Explain two pieces of evidence that support the Big Bang Theory.

b. Explain two forces that contribute to the formation of stars and planets.

You may use information from the diagram in your responses.
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Scoring Guide

Score Description

Nno errors or omissions.

error or omission.

errors and omissions.

several errors and omissions.

the skill or concept being measured.

Blank No response

Training Notes:

a.

Support of Big Bang Theory (2 points):

Galaxies continue to move apart from one another as the universe expands.
Cosmic microwave background radiation is present.

An abundance of light elements such as hydrogen, helium, and lithium are
present.

Temperature cools as the universe expands.

The first galaxies formed 500 million to 1 billion years later.

Large, stable atoms form as the universe ages.

Redshifting galaxy spectra are mentioned.

18

Response demonstrates a thorough understanding of the formation of the
universe by using data to explain the Big Bang Theory. Response gives
the correct conditions before the Big Bang, includes two observations to
support the Big Bang Theory, and explains that gravity and nuclear fusion
are necessary for the formation of stars and planets. Response includes

Response demonstrates a general understanding of the formation of the
universe by using data to explain the Big Bang Theory. Response has an

Response demonstrates a limited understanding of the formation of the
universe by using data to explain the Big Bang Theory. Response has

Response demonstrates a minimal understanding of the formation of the
universe by using data to explain the Big Bang Theory. Response has

Response is incorrect or contains some correct work that is irrelevant to
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b. Forces for star and planet formation (2 points):

e temperatures of nebulae, clumping due to gravity, pressure pushing objects
apart

e gravity, hydrogen fuses to form helium, nuclear force (nuclear fusion reactions)—
stars

» gravity, collisions of larger and larger particles (planetesimals)— planets

e electromagnetic force, for assembling planets and stars in connection with friction
and pressure

Special Notes:

* Score holistically, with equal weighting for parts (a) and (b).
* Give a total score of 2 out of 4 possible points if lists are given in both parts.

19
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Score Point 4

(11

a 3\, Us;n:) Orbiva) de\cacopes and Gpecta) WS | we come
o ¥ conclVS TON  Frot Since YHrc 1> o (AT} \n post
Fhe Ohserwd stars + Golaxies, the universe is escpandh»j. f
using SPITZER (o rodis helescope dewcioped by wASA),
W, Gn gee T Gpechul EMis s ons reltased Torm
lu‘aw-,a.fs Rm,i oF very old s¥ers. This oliwe ve Yo
debronin  dhe CQn?ggl'h‘av‘ a} sters neer He fime Pcn'pd e®

e B\j &na A% wel &3 Re Brosence OF rhe Fiess »,Mar*/mu‘;w
stows,

},) First , you wesd med e row_wgtenals (dosv and 5.“)
40 Form M Sty These emn uolly ke foud From Sepérrivee,
5&«-«&\\’ , Yo Need Argvity 4o pult a'l of these wakeisis
403¢“‘-"- ASter the om remyarore rises ( thragl MM""‘G/

heat From ot G\ﬂ'-b)’ Ny lesr Rosion 549.-'.'5, Horwever, =
e dusy end aas iS5 Weesed euavln. X 2 wary Lorm o ?hﬂi,

This < b proer by \aok‘ub AV QUr SN EYSHea. The Terrsira!
P‘mcb(ml Wnus, Mentwy E‘./.»\) Are Ty Aue b Newr
prowmity lo He sm, The J‘gv'l'ﬂo\ 0 lanets {Topiiw, Meptung,
satora | Uranus) are o\l Qoreon plavess, This '3 becavre
e Suns Weetr Cold nar warw o w‘,’w for ¥™

nece e N receims b ocewv,

This is a sophisticated response that presents two pieces of evidence—the redshift and the presence of
helium/hydrogen atoms—that support the Big Bang Theory. Both pieces of evidence are well explained
and supported with appropriate details. The descriptions supporting the evidence for the formation of
stars (gravity and nuclear fusion) are detailed and demonstrated through understanding of the subject

matter. Supplemental information that is not required is provided (source of evidence). The response
received full credit for both parts and is considered a high 4 score.
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Score Point 3 (ExawmpLE A)

Qe pnverse VO Shll f‘xpav\d\\r\cx ok &
\ D b\ow‘\nc\ LAD N\
\

MieN ver<se o cadling  otf €
Slower o,y ot ol cogr v
© %YU\\J\:\‘(’__& QJ.\‘S i)c'r\c\ft ’\C:CN’*Q\.'(

Nucteanr fore e\ e €nerr “{
neeE€ for o <ter Yo ‘Qufﬁl

The response shows a solid but general understanding of the concepts addressed. Part (a) correctly
refers to the continued expansion and cooling of the universe as evidence of the Big Bang. The
additional statement that the rate of expansion is slowing down is taken as a minor error. In part (b),
the response correctly states that gravity pulls particles together but only implies the progression from
individual particles to stars and planets. “Nuclear force,” as referred to in the final statement, probably
refers to nuclear fusion of hydrogen, but this must be inferred. Also, the explanation refers to a stage

later than formation in a stars life. The response could have achieved a score of 4 if not for the minor
error in part (a).
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Score Point 3 (ExawpLE B)

[11)

: n Lheoie
O Twe pisces of evidence thet S@pord The b'} b tj j
| helude +he red thiry oy the 9\1&»\ decroase in Fempe ture.

0 Tuo forces $hotr CondribOre the Torveotion 6F Sters ond

Pla“‘?-)ff). ore frietion and vty Growitu Ollkws Pdl’“‘htiﬂ
fo OMYINe and cuendualy brlome PlancéS.T\:lfﬁl‘.Hoh 0T e lemeny
Geier 6 SV ferrovo G'xcas ind W Cress jon O N Star

B ot The red shiff preves the planets are Movmg Qi)

frone us due 4o +he depplel” efrcc+ and g 5mdual detsooge.
A ‘l‘cmptr-lur( shows Hat the bc.m" 'S Iosinq un'--nw as 't
n S fuerpang space .

The response shows a general understanding of the concepts addressed. Part (a) gives two pieces of
evidence—the redshift and the universe’s decrease in temperature—to support the Big Bang Theory.
These phenomena are given support, with the response citing the Doppler shift and the loss of energy
as the universe expands. In part (b), credit is given for noting that gravity aids in the formation of
planets. References to friction without further explanation receive no credit. Overall, this response
presents some accurate information with some strong supporting details, but the presence of general

support in some parts and the lack of support in others prevent this response from receiving a
score of 4.
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Score PoInT 2
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The response shows a limited understanding of the concepts addressed. The response accurately notes
that dropping temperatures support the Big Bang Theory. As seen in the item diagram, hydrogen atoms
formed, but the response fails to note the abundance of these light elements. Also, the supporting
statement citing nuclear fission as the cause of hydrogen formation is not evidence of the Big Bang.
Part (b) correctly identifies and explains gravity as a force present during the formation of stars, but
the response does not offer a second force. Partial responses are provided for both part (a) and part

(b), which earns a score of 2. The score for this response could have been improved by the use of
information found in the item diagram.
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Score Point 1
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The response shows a minimal understanding of the concepts addressed. The response correctly states
that gravity is a force present during the formation of stars. However, the balance of the information
presented is inaccurate or too vague for credit.

Score Point 0
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Part (a) is not attempted and receives no credit. Part (b) vaguely refers to events not related to the
formation of stars and planets and receives no credit.
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